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SYNOPSIS

In a ninety day oral study in rhesus monkeys, Fluorad®
Fluorochemical FC-143 was administered at dosage levels of 0 (control,
treated only with 0.5% Methocel®), 3, 10, 30 and 100 mg/kg/day. Two
male and two female monkeys were initiated at each dosage level and
also in a control group. The monkeys were observed twice daily for
general physical appearance and behavior and pharmacotoxic signs.

Body welghts were recorded weekly. Hematological, biochemical and
urinalysis studies were conducted once in the control period, at the
end of the first and third months of study.

The wonkeys treated with the higher dose, (100 mg/kg/day) all died
during weeks 2 through 5 of the study. At the 30 mg/kg/day dosage
level, three monkeys died-during weeks 7-12, They all showed signs of
toxlcity In the gastrointestinal tract (anorexia, emesis, sometimes
brown in color, black stools), pale face and gums, swollen face and
eyes, slight to severe decreased activity and prostration. The
wonkeys of the 30 and 100 mg/kg/day dosage level showed body weight
losses from the first week of the study.

Because of the early deaths of the monkeys at the 100 mg/kg/day
dosage level, the clinical laboratory tests were not conducted.

The monkeys at the 30 mg/kg/day dosage level showed, in the first
month of the study, slight increase in prothrombin time and in acti~
vated partial thromboplastin time (A.P.T.T.) values, as well as
decreased alkaline phosphatase activity in the serum (statistically
significant). Only one monkey from this dosage level in this period
showed a low albumin value., At the end of the study, the only
remaining monkey from the 30 mg/kg/dey dosaée level showed apparent
anemia, low blood glucose, alkaline phosphatase, total protein and
albumin values.

There was no mortality at the 10 mg/kg/day dosage level. One
monkey had black stool on several days in week 12 and occasionally
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anorexia and one monkey exhibited pale face and gums. At this dosage
level there was a very slight increase in the activated P.T.T. valuesg
in the female monkeys during the first month of the study (not sta-
tistically significant). There were no changes in the other indices
and no changes In the body weight. In single monkeys from the 3 and

10 mg/kg/day dosage levels, there were trends toward decreased alkaline
phosphatase in the serum.

In the control and the 3 mg/kg/day dosage level there was no mor-
tality, no changes in the body weights and no signs of toxicity. Soft
stool, diarrhea or emesis were cbserved occasionally,

The mortality and the above mentioned signs of toxicity in the 30
and 100 mg/kg/day dosage levels were compound-related. There was a
trend toward the same signs of toxicity in single monkeys at the 10
wg/kg/day dosage level. The 3 mg/kg/day dosage level seems to be free
of signs of toxicity. There is an evident relationship between the
administered doses and the degree of the toxicity.

No gross or microscopic lesions which were considered compound-
related were seen in tissues other than the adrenals, bone marrow,
spleen and lymph nodes for male and female monkeys at the 30 and 100
wmg/kg/day dosage levels. Microscopically, the adremals from male and
female monkeys at the 30 and 100 mg/kg/day dosage levels had compound-
related marked diffuse lipid depletionm; the bone marrow from male and
female monkeys at the 30 and 100 ng/kg/day dogage levels had compound-~-
related slight to moderate hypocellularity; the spleen and lymph nodes
from male and female monkeys at the 30 and 100 wg/kg/day dosage levels
had compound related moderate atrophy of lymphoid follicles.

Statistically significant variations in sex group mean weights of
a8 few organs occurred between the control and experimental groups.
These variations were of unknown bilological significance and were not

dccompanied by morphologic alterations.
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II. COMPOUND

The compound was received from 3M Company,
on October 24, 1977 as shown below:
Label

Fluorad® Fluorochemical FC-143

3M Stock No, 98-0211-0008-0
Lot 340

Saint Paul, Minnesota

Descriztion
white powder

137-090 EPA 02111
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IIT. CLINICAL STUDIES

A. METHODS:
l. General Procedure:
Ten male rhesus monkeys (weighing from 2.60 to 3.90 kilograms)

and 10 females (weighing from 2.95 to 3.80 kilograms) were initiated
on this study. The monkeys were purchased from Primate Imports
Corporation, Port Washington, N. Y. 11050. The monkeys were housed
individually in hanging wire mesh, "squeeze type"” cages and maintained
in a temperature, humidity and light controlled enviroment. Purina®
Monkey Chow® was fed twice each day and fresh apples were fed 3 :imes
a week. Water was available ad libitum.

During the conditioning period, the monkeys were tattooced on
the inner surface of the thigh and intrapalpebral tuberculin tests
were conducted. Tuberculin tests were conducted at bimonthly inter-
vals during the treatment period. Also a complete physical examina-
tion was conducted by the staff veterinarian prior to initiation of
compound administration. Only monkeys in good health were selected
for the study.

This study was initiated on January 11, 1978. Terminal sacri-
fices were conducted on April 12, 1978. '

2. Compound Administration:
At the end of the conditioning period the monkeys were divided

into five groups on a random basis, so that the initial average body

welghts were gimilar:
Number of Monkeys

Male Female Dosage lavel
2 2 Control
2 2 3 mg/kg/day
2 2 10 mg/kg/day
2 2 30 mg/kg/day
2 2 100 mg/kg/day

137-090 EPA 02112
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The test compound, suspended in 0.5X Methocel®, was admin-
istered by gavage, 7 days each week. All doses were given in a
constant volume. Also the same volume of 0.5% Methocel® was given to
the vehicle control group. Individual daily doses were based upon the
body weights obtained weekly,

3. Observationms:

The wonkeys were observed twice daily for general physical
appearance and behavior and pharmacotoxic signs, Individual body
weights were recorded weekly. General physical examinations were con-
ducted in the control period and monthly during the study.

4., Clinical Laboratory Tests:
Blood and urine samples were obtained for analysis from all

mounkeys once during the control period and at 1 and 3 moaths of
study. The monkeys were fasted overnight prior to the collection of

blood and urine samples.

a. Hematology:
Hematological studies included: hemoglobinl, hematocritz,

erythrocyte count3, total? and differential leucocyte counts, reti-
culocyte count4, platelet counts, prothrombin time6, activated
partial thromboplastin time’ (A.P.T.T.). Mean corpuscular hemoglo-
bin, mean corpuscular volume and mean corpuscular hemoglobin con-

centration were calculated.

b. Biochemistry:
Blochemical studies included: fasting blood glucoses,

blood urea nitrogene, serum alkaline phospha:ases, serum glutamic
oxalacetic and pyruvic transaminase activitiess, cholesterol9,
total proteing, albumina, sodiumlo, potassiumlo, chlorideg,

inorganic phosphate9, Y ~glutamyl transpeptidasell (y=G.T.P.) and

creatinine phosphokinase9.

137-090 EPA 02113
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¢, Urinalysis:

Urinalysis included: wmeasurement of volume, leZ and
specific gravity; description of color and appearance; qualitative
tests for proteinlz, glucoselz, ketoneslz. occult blood!2 and
microscopic examination of the sediment.

d. Statistical Analysis:

Analysis of body weights and clinical laboratory tests
were performed. All statistical analyses compared the treatment
groups with the control group, by sex. The tests were compared by
analysis of variance (one-way classification) Bartlert's test for
homogeneity and the appropriate t-test (for equal or umequal
variances) as describedlby Steel and Torriel3 using Dunnett'slé
multiple compariscon tables to judge significance of differences.
B. RESULTS:

1. General Behavior, Appearance and Survival:

There was no mortality in monkeys at O, 3 and 10 mg/kg/day
dosage levels.

The monkeys from the control and 3 mg/kg/day dosage levels
did not show any unusual behavior or signs of toxicity. Soft stool or
moderate to marked diarrhea were noted occasfonally. Frothy emesis
was also noted occasionally.

At the 10 mg/kg/day dosage level the monkeys did not show any
unusual signs of toxicity, except Monkey 7363, In week 7 its face
appeared swollen and pale. It had been occasionally anorexic in week
& and black stools appeared for several days in week 12 of the study.

At the 30 mg/kg/day dosage level, three monkeys died during
weeks 7, 12 and 13 of the study. From week 4, the monkeys were
anorexic. Slight to moderate and sometimes severe decreased activity
was noted occasionally to frequently for the four monkeys. Emesis and

ataxia were very rarely noted, for one monkey.

EPA 02114
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Swollen face, eyes and vulva, as well as pallor of the face
and gums were noted. From week 6, for two monkeys, black stools were
noted. Monkey 7387 showed glight to moderate dehydration and ptosis
of the eyelids.

All monkeys from the 100 mg/kg/day dosage level died during
weeks 2 through S5 of study. They showed the same symptoms of toxicity
as the previous group, but they appeared sooner in the study (from
week 1) and were more marked: anorexia, frothy emesis (sometimes
brown in color) pale face and gums, swollen face and eyes, decreased
activity from slight to severe, prostration and body trembling.

2, Body Weights (Tables 1-3):
Changes in body weight were similar for monkeys from the

control and the 3 and 10 mg/kg/day dosage levels. Monkeys at the 30
and 100 mg/kg/day dosage levels lost body weight after the first week
of study. There was statistically significant decreases in the body
weight for the male monkeys at the 30 mg/kg/day dosage level in week
13 of the study. The female monkeys of the same dosage level and the
monkeys from the 100 mg/kg/day dosage level were dead in this period.
3, Laboratory Test (Tables 4~15):
a. Hematology:

There were no noteworthy changes in monkeys from the 3 and

10 mg/kg/day dosage levels. In the first month of the study there

was a slight increase (not statistically significant) of the A.P.T.T.
values in the females at the 10 mg/kg/day dosage level and & statisti-
cally significant increase of the A.P.T.T. and prothrowmbin time values
in monkeys at the 30 mg/kg/day dosage level. 1In the third month of
the study there was a high increase in the above mentioned indices for
the one surviving monkey from the 30 mg/kg/day dosage level, The same

monkey (#7455) had pronounced anemia as well.

EPA 02115
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The statistically significant increase in the hematocrit
in monkeys at the 10 mg/kg/day dosage level and in the platelet count
in monkeys at the 3 mg/kg/day dosage level at 3 months of study, were
within the normal physiological limits.

b. Biochemistrz:

There were no noteworthy changes in moukeys from the
control, 3 and 10 ng/kg/day dosage level. Only one monkey from the 3
wg/kg/day dosage level and one monkey from the 10 wg/kg/day dosage
level showed trends toward decreases of alkaline phosphatase (432 and
474 units/l, respectively), without statistical significance.

In the first month of the study, decrease in serum alka-
line phosphatase was noted in monkeys at the 30 mg/kg/day dosage level
(statistically significant) and in one monkey in the same dosage
level, the albumin in the serum was lower (3.22 g/100ml). The one
surviving monkey (7455) from the 30 mg/kg/day dosage level showed
decreasing of: blood sugar (66 mg/100ml), total protein (5.52 g/100ml)
with albumin (2 g/100ml) and alkaline phosphatase (360 units/l) and
slightly elevated cholesterol (240 mg/1Q0ml).

c. Urlnalysis:

No changes considered to be related to compound were seen

in the urinalysis studies.

EPA 02116
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1, Gross Pathology:
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After completion of the compound administration period all

surviving monkeys were anesthetized with Sernylan®*, exsanguinated

and necropsied.

At necropsy, the heart, liver, adrenals, spleen,

pituitary, kidneys, testes/ovaries and brain were weighed and repre-

sentative tissues were collected in buffered neutral 107 formalin,

Eyes were fixed in Russell'’s fixative.
weighed after fixation.

The thyroid/parathyroid was

Monkeys which died during the study were necropsied as above,

2. Histopathology:

Micxoscopic examination of formalin fixed hematoxylin and

eosin stained paraffin sections was performed for all monkeys in the

control and treatment groups,

The following tissues were exanined;

adrenals kidneys lumber spinal cord
aorta liver pituiltary
bone lung stomach
brain skin testes/ovaries
esophagus mesenteric lymph node thyroid
eyes retropharyngeal lymph parathyroid
gallbladder node thymus
heart (with corcnary marmary gland trachea
vessels) nerve (with muscle) tonsil
duodenum spleen tongue
ileum pancreas urinary bladder
jejunum prostate/uterus vagina
cecum Tid junction (bone tattoo
colon marrow)
rectum salivary gland
and any other tissue(s) with lesions
*Phencyclidine HC1l - Bio-Ceutic Laboratories, Imec.,
St. Joseph, Missouri.
137-090

EPA 02117

¢01733



International Research and Development Corporation

. —— e

Page 10
B. RESULTS:

l. Gross Pathology (Table 16) and Organ Weights (Table 17):
No gross lesions considered compound related were seen in male

and female rhesus monkeys which died on study or were sacrificed after
90 days of study.

Statistically significant variations in sex group mean weights
of few organs occurred between the control and experimental groups.

The following statistically significant organ weight variatiomns occurred:

Dosage s

Level e
Organ mg/kg/day x Weight Change P<
Heart 10 F absolute,relative decrease,decrease 0.05,0.01
Brain 10 F absolute decrease 0.01
Pituitary 3 M Telative increase 0.05

The biological significance of these variations is unknown. These organ
weight variations were not accompanied by morphologic changes which were
considered compound related,

2. Histopathclogy (Table 18):
One male and two female rhesus monkeys at the 30 mg/kg/day dosage

level and all male and female rhesus monkeys at the 100 mg/kg/day dosage
level had marked diffuse lipid depletion in the adrenals. All male and
female rhesus monkeys at the 30 and 100 mg/kg/day dosage levels had
slight to moderate hypocellularity of the bone marrow, All male and
female rhesus monkeys at the 30 and 100 mg/kg/day dosage levels had
moderate atrophy of lymphoid follicles in the spleen, One female at the
30 mg/kg/day dosage level and all male and female rhesus monkeys at the
100 mg/kg/day dosage level had moderate atrophy of the lymphoid follicles
in the lymph nodes.

No microscopic changes considered cowpound related were seen in
the adrenals, bone marrow, spleen and lymph nodes of male and female

rhesus monkeys at the 3 and 10 mg/kg/day dosage levels. No microscopic

137-090 EPA 02118
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lesions in tissues other than the adrenals, bone marrow, spleen and

lymph nodes at the 30 and 100 mg/kg/day dosage levels were considered
compound -related,

. EPA 02119
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 3. T-Test Comparison of Body Weights.
Study
Week Sex Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day 100 mg/kg/day
13 M 3.78 3.50 3.68 2.1308 -
F 3.55 3.68 3.78 - =
*p<0.05
137-090 *4p<0.01
8Not included in statistical analysis due to only EPA 02124

one surviving animal.
~ Line indicates animals had died prior to week 13,

¢01740
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 4. Means and Significance of Hematological Values.
Month of
Hematology Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Erythrocytes, 1 4.46 4.26 4.71 4.53
106 /emm 3 4.90 4.74 5.47 3. 848
Hemoglobin, 1 11.7 11.4 12.1 11.7
g/100 ml 3 12.9 12.7 13.3 9.78
Hematocrit, 1 38 37 39 36
pr 3 37 37 40 %*% 308
Platelets, 1 253 233 210 219
103/ cnm 3 210 285%* 216 2612
Reticulocytes, 1l 0.2 0.5 0.5 0.2
% 3 0.3 0.2 0.2 0.28
Procthrombin 1 12 12 13 15%%
Time, sec 3 11 11 1 308
Activated 1 28 28 31 35 k%
P.T.T., sec 3 26 26 24 652
Leucgcytes, 1 9.49 9.78 9.93 B.44
10°/com 3 9.40 . 9.83 11.96 10.14°
Neutrophils, 1 24 19 26 15
% 3 16 19 25 368
Lymphocytes, 1 75 76 72 85
3 3 80 76 67 542
Eosinophils, 1 1 5% 2 0
% 3 3 3 6 3a
Mounocytes, 1 0 0 0 0
4 3 1 2 2 78
Basophlls, 1 0 0 0 0
% 3 0 0 0 o8
MCVv, 1 86 86 82 80
g 3 75 78 73 783
MCH, 1 27 27 26 26
pug 3 26 27 24 254
MCHC, 1 31 3 32 32%
g/100 ml k) 36 35 34 322
*Significantly different from comtrol group, p<0.05.
**Significantly different from control group, p<0.0l. EPA 02125

137-050. ayzlue not used in statistical analysis due to only
one animal surviving.
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“Sigma units/ml

FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 8. Means and Significance of Biochemical Values.
Month of
" Biochemistry Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Glucose, 1 89 117% 104 122
ng/100 ml 3 81 96 88 668
B.U.N., 1 23.0 21.2 22.5 26.1
wg/100 ml 3 27.6 20.2 22.0 22,62
Alk. Phos., 1 597 847 601 365%
int'l 3 851 783 743 3608
units /1
$.G.0.T., 1 29 35 34 59%*
int'l 3 45 41 35 8ga
units/1
S.G.P.T. 1° 15 21 34 44
int'l 3 31 31 34 462
units/1
Cholesterol, 1 165 154 158 174
mg/100 ml 3 165 141 154 2408
Total Protein, 1 7.94 8.23 8.66 8.36
8/100 ml 3 8.21 B.24 8.43 5.528
Albumin, 1 4.78 5.05 4.66 4,28
g/100 mi 3 4.82 5.12 5.17 2.008
Sodium, 1 153 152 155 152
meq/liter 3 151 154 159%* 15028
Potasgsium, 1 5.1 5.1 5.2 5.7
meq/liter 3 5.5 5.6 6.0 5,98
Chloride, 1 112 110 113 112
meq/liter 3 113 112 114 1138
v-G.T.P., 1 61 49 47 33
Sigma 3 44 38 51 498
units/ml
C.P.K., 1 9 14 16 194
Sigma 3 7 6 9 102
wits/ml
Inorganic 1 7.9 7.2 7.0 6.7
Phosphate, 3 6.9 6.3 7.3 5.08
wg/100 ml
*Significantly differeat from control group, p<0.05.
137-090 **Significantly differeat frow control group, p<0.01.
2Value not used in statistical analysis dye to only EPA 02129
one animal surviving.
b1.U./1
: c01'745
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FC-143: Ninety Day Subacute Rhesus Monkey Toxdiecity Study.
TABLE 12. Means and Significance of Urinalysis Values.
Urinalysis 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Volume, 1 33 51 41
wl 3 94 51 402
pH 1 8.5 8.1 8.1

3 7.6 8.2 6.62
Specific 1 1.026 1.026 1.026,
Gravity 3 1.015 1.024 1.031

aVslue not used in statistical analysis due to only
137-090 one animal surviving,
EPA 02133
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BEST COPY AVAII ABLE -... -

FC-143: “Lnecy Day Sutacute Rhesus Monkey Toxicity Study.
TABLE l6. Summary of Gross Neeropav fbservations, Termisal Sacrifice.

A/ ke, dav J mgike/day 10 mg/kg/dax J0 mm/keg/dav 100 ng:ke/dav
. w = - : % :

¥R im

b
-

F
n*
M
e
{3

& = W

¥
F
]
M

sice
Lasion

166 ™

Growp,
Honkey
f£3hS M
Jiih
7186
7364

Nusbet

3

7385
71161
7458
7132

11483
P Y,
7459
]84
118
1ol
1456
1439
7384

%0 Cross Lesivns %

swaiillg, eve aras
alopecia
denvdrated

emaciat d 3
vad vaginal discharge
8cab, facial araa b3

oo

K

Lung
mita lesion * X x x X X X X x X X

adhesions x ® X 3 x x
dark red foci/raddish purple area x < X x X
vallew, white foci b3 b3

nodylas

bl

degrt
nemoeTYiiage, sudbendocavdial ¥ x
gelatinized Zat, endocardial
atrophy X

»

Lymph loces
enlarzed x
tacddisn black in color X

Thyaus
atTopny i3

Abdozminal lavity
deplazion oF far

“

Sgamash
dark ved ¢
erosion, xuugosa, avleric povtion x
IWCoIal svaeremia X
@anSwWiBD g2ldCinous nacarial,
funsic peorzion %
hemorriaze, fundlc mucosa x
ulcars S

oed £ X ] F

Small Intestine
areenisn-gray mucoid macsacial X
darx rad/brown nucoid aaterial x ¥ X
Liguid, =lood tinged fluid X
radédisn prown in color x
cangeszion, TUCOsa «
JemorTiage, Hucosa

1

L3T3@ _nCusCine
songasction, Tucoss x x
fenct 3¢, =ucosa ES X
dark -esdish dlack Jfoci i
semi solil, blood ataiped conctants

*Diled om Sc-¢v
MR RO

EPA 02137

¢01753




BEST COPY AVAN 4BLE = *

FC-153: ' Ninery Day Subacute Rheaus “omker Toxicity Srudy.

Cont., Sunmary of Gross Yecropsy Observations,

e
o

TABLE

0 ma/kg/dav 3 mg/kz’day L0 og’kz/dav 30 3e/ve dav  LOO ng/kesday
- I ’, - 'y “
p g I T = a X T = a2 T £ e o T z 1L 4 F: L2
=43
Sice “.dt.gl NV O W L O B Y. | - Lt % - b S I VR Y - = v
. ] & ¢ ™ w 2 @ X X s N N B s Z ~ = 3
-] - b4 x - = e =
a5 ton F23 .22 2IXIR OFEFRE osz2R o os23728
Pancreas

«

Acceddory spizen

Liver
TSt
srownisn color
accencuacted looulations
granular surface
vellowisn =ottling
Teddish vellov color

E
®

Kidnavs
Srowniah dlscoloracion

Skin
subcutaneous edema, abdomen
$ubDCusaneous hemorrhage, abdomen

Mied on Study

EPA 02138

¢01'754
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FC~143: Ninety Day Subacute Rhesus Monkay Toxicity Scudy.

TABLE 18. ¥icroscopic Observacions,

Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day 100 ae/kg/day
wex T T B H X X & & X £ = H ET X W = X X u &
.

Pl i+ - [ . X & & A

Tissua = o~ wv w o ; 3 ~5 [a) e -] w ™ w P~ ~ ~ - -t w -

2 o & ™ = x D o w o~ -] [ al -] xR x U al - [aa]
Lasion BEl2R e 22 23 dE 248 R EE22R HRAR
Brain 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 ! )
focal perivascular lymphoid
infileraces 3
Spinal cord 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Peripharal merve 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1
r
Eye 1 1 1 1 1 1 1 1 1 1 1 1
Sarcocystis ap, iln oculasy
musels x x %
focal lymphoid infiltractes in
gsclieza 3
focal lymphotd infiltrates in
lacrioal gland 3 3
focal lymphoid infiltrate in
palpebral conjunctiva 3 3
eystic tarsal glaad ! ;)

Pieuitary 1 1 1 1 1 1 1 1 1 1 1 1 1 1
diffuse congestion 3 3 3 3 3
small parsnchymal cyst x

Tayroid 11 1 1l | S § 1 1 1 1 1 21 1 1
foci of intersticial lywmphoid

nfiltrates 3 2 2
focal intersciczial fibrosis 3 2
diffuse congescion 3 3 3

Parathyroid 1 L1 1 1 1 = - - . = = - 1 - = - = 1
diffuse congeatica 3

Tongue 1 H 1 1 1 T 1
foctl of {aflacmatosy celi {(nfil-

trates in lamina propria and
oucosal apithalium 3 3 4 2 3 2 2 3 3 2 2 2
foci of {nflammacory call infil-
trates {n muscle pA 3 3 2 2 2
garcocyscia sp, x %
Codu: x - condition presenc 4 - coderste

a - autolyzed $§ = aaTked

1 -~ not remarkable 6§ - axcreme

2 = very slight - = not available

3 - slight *Died o7 sacrificed in extramis

137-090

EPA 02141

01757




FC+163: Ninety Day Subacuce Rhesus Monmkey Toxicity Scudy,

Page 34

TABLE 1S. Cent,

Microscopic Observations,

Control 3 ng/kg/dav 10 =g 'kg/day 30 mg/kg/day 100 ng/kg/dey
VX ® X b B T X N M X X & & T X & f X £ N
-
ey v X *
tasve £$§ 3 228 $ 835 2238¢g niss &z
Lesion 532 R T R R R R 2R R E K R g2 28 22 2%
Tons{_ i - 1 - - =
foe? of i{nflammatory cell infil-
traces in amcosal epithelium
and tonsillar evype 3 4 2 2 4 3 3 1 3 4 4 2 3 4
Sarceeystis sp. Ln muscle x
Gongyl ‘#p. I caal
epitheliun x
actrophy of lyephoid follicles [ 4
Adrenal 1
foci of dystropiiic aineraliza~
cion 3 3 2 2 3 2 a2 2 2
diffuyse congesticn 3 4 3 3 e 13
diffuse lipid deplietion 5 5 3 s 5 5 5§
focl of lymphoid infilcrates
in sinusoids k] 2 2 3 3 b ] 2
acidophilic degeneration of
iadividual co s=all groups
of cells 2 k|
Trachea 1 1 1 1 i
foei of inflammacory cell infil-
sTates in lamiza propria b ] 3 3 3 2 2 3 3 3 3 2 2 3 N
Salivary gland 1 1 L 1 1
focal interstisial lyaphoid
infilerates 2 3 2 3 4 2 2 3 3 2 1
diffuse coagestion 3 3 3 3
decreased cell size, losy of
crtoplasmic granules s 4
Tung
sdcarian pigzent (peribranchial,
Peribronchiolar, perivas-
cular) 3 2 2 2 3 2 2 2 2 2 3 2 3 2 2 & 2 T 2
focal perivascular lvamphoid
infilerstas 3 3 K]
focal peribronchial/peridbron-
chiolar lympheid aggregataes 4 4 3 & 3 3 & 3 3 4 4 3 3 2 2 3 3
lung nize ino broanchiolar lumen x x
ifocerstitial pneudmenia 3 & 4 3 I 3 3 4 % 3
diZfuse congescion 3 3 3 4
ioreign body »neuzonia ] S
focal hezwrrhage 3 3
acuta focal broncnopneumonia 4 3 b
qumeTous aggregutes of cigment
laden alveclar aacrophages 3
ode : x = eondizion present 4 -~ noderace
a ~ sutolyzed 5 « merked
1 - not vemsrkable 6 -~ extTems
2 - very slight - = not available
3 - slighc *Diad or sacrificed in axzremis
i37-090
EPA 02142

¢01758



FC-143:

Ninety Day Subacuts Rhesus Monkey Toxicity §eudy.

Page 35

TABLE 18. Cont.

Microscopic Cbservatioma.

Control 3 ag/kg/day 10 mg/kg/day 30 ng/kg/dav 100 2g/kg/dav
nexx T T & T I = oW I T o & T I o= - T
it A ]
&y 9 « 4 o« « & x o
Tissus 3¢9 3 8 2 8 3 8 %55 3 2233 5 5 &% 3255
Leaton g2 R R R R RR AR £33 3% 8882 58 8cs
Reart 1 1 1 1 1 1 i 1
focsl interstitial lymphoid
infileraces 3 3 3 2 3 3 3 2 2
focus of lywphoid infiltrate in
andocardiua 3
facal subendocardial hemorrhage 3
atrvophy of epicardial fate [ 4 4
Aorca t 1 1 1 1 1 1 1 1 1 11 1 1 1 ¢ 1 1 1 1
plean 1 1 1 1 1 1 1 1 [ S |
strophy of lymphaid follicles a4 b 4 4 6 6 &
diffuse congescion 3 3 3 3 4 k| 4 [ 3 4
focal amyloidosis in lymphoid
follicles 3
tocreased amount of hemcsiderin
pigment 3
Lysph uode i 1 1 1 1 1 l 1 'l 1 11
atraophy of lymphoid follicles [ & 6 & 4
incrensed amount of hamosiderin
pignent 3 3
aeutrophil infilecrata in
sinuses 3 3 5
diffuse coogestion 3 3
lymphoid hyperplasia 3
Esophagus 1 l 1 1 1 FA &
foci of inflammatory eell infil-
craces in lamina propria 3 2 2 3 2 3 2 2 3 2 ) 2
focl of intersticial lymphoid
tafilevaces Lo muscularis 2 3 2 2 2
Gongylonema sp. Ln mucosal
eplithelium x
Stomach
foci of iaflaomatory cell i{nfil-
trate ia lLamina propria 3 & 3 3 3 3 4 4 4 31 ¢ 3 3 3 302 4 3
diffuse congestion 2 3 3 3
foei of inflammacory cell infil-
traces in submucosa 4 4 4 3
foel of inflsamacory cell infil-
traces in suseularis 3 3
foci of {aflammatery cell infil-
CTared in serosa ]
parasitic graauloms in omentum x
focsal sucesal hemorrhage 2 2 M
fecal cosgulation necrosis ia
mecIsa 3
Coda: x - condit:on prasant 4 - noderace
a - sutolyzed 5 - marked
1 = not reammrisble 6 - excrsme
2 = vary slight - & nog svailable
J = slighe “Died or sacrificed ij excremis
137-090 ' EPA 02143

¢01759
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.

TABLE 18, Cont. Mleroscopic Obwarvations.

Control 3 za/kg/dav 10 mg/kg/dav 30 ag/kg/day 100 =g/ke/day
X T & W X X &om = S *

x x

F
¥

M
L]
[ 4
F

Tissue
Lesicu

Group, §
Monkey e
Number x
7362
7265
7336
7386
1364
7366
7384
7345
7161
7458
7328
7383
7455
736%
7382«
7187%
2456
7361
7335%
7381+« ¢

N
-
-
—
-
e
-
-
—
=
o)
-
-

Saall incestine

diffuse villous atrophy

focal hemorrhage

diffusa congescion

Soczl aggregate of brown pigmentz-
laden foamy mactophages is
mesentery

{nflamnscory cell infiltrvates in
seross

acvophy of lymph nodule

w W
[®
w
w
[PV ]
w W

Cecun 1

transmural (nflammatory cell
infileretes

diffuse cougestion

focal mucosal hemorrhage

{nflammacory cell infiltrates in
sargsa

parasitic granuloma in smscularis x

actrophy of lymph nodule

Colon 1 1 1 1 1 1 1 1 L1 1 1 1 1 1
dif£fuse congestion
parasicic granuloma im submucosa x
transmural {nflammatory cell

tnfiltraces
focal mucosal temorThage k|
atrophy of lymph nodule

Rectua 1 L 1 1 1 1 1 1 1 L 1 1 1 - ) 1
diffuse congestion 3
inflazmatory cell {nfiltrates

in ouscularis
actrophy of lymphoid nodule

&

pancreas 1 1 b 1 1 1
focal pariductal lyvmphoid
infiltvaces 3 2 3 3
foeal {ncetsticisl lymphotd
tnfliitraces 3 2
diffuse congestion 3 3

w
19

Thymus 1 1 1 1 1 1 1 1 11 1 1 - - e = - = e o=

moderaca
markad

condition present
sutolvzed

not remarisble axtraze

very slight not avaliable

slighe “Diad or szcrificed in extremis

" A
L |

W
LI I SR

EPA 02144
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v Foe143: Ninsty Day Subacuce Rhesus Monkey Toxicity Study.

TABLE 18, Cent, Microscopic Observscions,

Control 3 ag/ke/day 10 =g/ke/day 30 og/kg/day 100 mg/kg/dav
w x t

1) L3 oy z

M
|
P
¥

M
M
F
F
L]

Tiesve
Lesion

7656 o
7361+
7335+
7381

Groug, S
Mankey e
Nualrer x
7362
7365
1336
7386
1364
7366
7384
7385
7363
7458
1328
7383
7455
7367« n
73824
7387 F

-

Liver
portal inflaematory cell infil-
crates
parenchymsl inflameatory e=ll
fofiltraces 2 2 2 3 3 3 3 3 3 3 2 3 2
diffuse congastion . & 3 3 3 3
acidophilic degenavation of
{ndividual to small groups
of hepatceytas 3 3
diffuse hepatocellular hyper-
trophy with cytoplasmie
vacuolacion 3
neutrophil infiltraces in
sinusolids

w
w
L
(W)
[ X]
(™)
w
~
N
N
(X}

Gallbladder 1l a5 a & a 1 a
foel of inflammmtory call infil-
tTates in lamina propria 3 3 & 3 3 2 2 2 2 3 3 3

Kidney

focal incerseitial lymphoid
infiltraces 2 2 2 3 3 & 2 2 3 2 3 2 2 2 2 2

aultinucleated iining epithelium
in papillary duccs x x x x

cyst in amsdulla x

chronic interscizial nephritis k]

diffuse congestion

zicrolich iz venzl eubules x

amall focy of dystrophic miner-
tlizacion

-
W
(=)
("}
w
w
("]

[ =]
[
~N
(8]
~

Crinary bladder
foci of ipflacmatory cell infil-
tracas in lamina ptopria 3 2 3 12 zZ 3 2 13 3 3
diffuse congescion 3 3 3 3

Testes
prepubersl development x
chronic focxl vasculizgs
focal perivascular lymphoid

iafiltrace

& u

Ovarias 1 1 1 1 1 L 1 1
saall foci of dyscrophic winerals
{zation 2 2
diffuse congestion

~ moderute
+ marked

- exXTTROA
-

not gvailable
Died or sacrificed in exsramis EPA 02145

ode ¢ condicion prasanct 4
succlyred 5
not remarkable 3
very slight p

slighe

W s o
LI I B R |

137-090

¢01761
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TABLE 18. Cent,

Mizzoscople Observations,

Tissus
Lesicn

Group, §
Monkey e
Number x

Control 10 mg/kg/dav

2. aglkglday

30 mg/kg/dav

P
]
M
F
F

[ ]

F

= Eae

£

7362
7365
7136
7386
7366
7384
2385
7363
258
7328
7383

z

7455

"

7367+

tu

1382¢

187 F

T361¢ M
7335%
7381 §

Pzanzidts
focal {ncersctitial lymphoid
infilcrates
focal lymphoid Lnfiltrate in
€OTpus cavernosum

«
L")
[
w
~
w

-

=
L]

Utarus
diffuse comgestion
blood in uterine glands
szall foel of hemorthage in
andomatrium
brown pigment-laden macrophages
in sandometriuva

{ni{lacmatory cell infilcraces in

endometriua
proteindcscus fluid and inflam-
aatory cells {n uterine luman

Vaginaa

foel of lympheid infilrrates in
lacing propria and mucosal
epithelive

foei of lymphoid fufilzraces iao
migcularis

Sarcocystis sp.

facal lympheld infiltrate i{n
tunica advenzitia

diffusas congeszion

focel neutvophil infilrrate tn
=;ucosa

()

[T
s

Skaletal mscle
Sazcocystis sp.
focal tnterstitial {nflammatory
cell infilcraces
iacerscitial £ibrostis
toeal/muletifocal acrophy of mus
{acressed sarcolemmal nuclel

cle

'y

'

W

3~

Skia

brown/black pigment in dearmis

derasxl inflammazozy cell imffle
Irates

diZfuse acanthanis

disduse congestion

hyperkeratosis

fev large areas of hemorthage
in subeuris

*® x kS x X x X X X X X X

137-090

aodarace
aarked
exXcreoe

not available

condicion present
sucolyzed

not remarkable
very slight
slight

[V SN
L I R R ]
4 O

® o8 0

Dled or sacrificed in extremis

EPA 02146
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TABLE 18, Coumr,

Microscopic Obsarvacioms.

Concrol 3 _ag/kg/day 10 _mg/kg/day 30 mg/kq/dsv 100 kg/da
z b L z x L T F m fas b 4 A L [ r =x o
= « - « a - »
Tlasue s 8 2 8 2 I 8 T @ 232 a5 3”8 52X
ates f22f PARFE BIER S:23: b:id
Mazmary glaad 1
brown pigmentg in dermis x x x x x 8 X x x X x x X
hyperkeracosts 3 3 3 3 3 3 3 3 3 3 3
dermal {nflammatory cel) infil-
trates 3 13 2 3 3 3 2
inflammatory asudace in sciner
luman/ducts 2 2 2
inflammatory cell infiltrates in
incralobular connective tissue 3 2
diffuse coagescienm k)
intraepidermal microabscass x
Faour =T = = = = = & = & = & = ]l <« 1 1 1! 1 1
Bous marrov (Rib junction) 1 1 1 1 1 l l 1 1 1 1 1
hypocellular marvow 3 & 4 3 & 6 4 4
congestion 3 3 4 3 3 4 3
Miscellaneous
scuta focal cheilitis, lip 4
Code: X - condition present 4 - ooderate
& « autolyzed § - wavked
i = not rasmrikable 6 - extreme
2 - very sligne - = not availabie EPA 02147
3 - slight *Dilad or sacrificed {n excremis

137-090

¢G17e
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